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Amendm ents to thg f!i«im« 

1 .(currently amended) A process of making a storage device 
comprising: 

forming a first electrode on over a substrate; 

forming a ferroelectric polymer structure over the substrate; 

fonning an upper a protective film over the ferroelectric polymer structure; 

and 

forming a second electrode eft over the socond protective film , wherein 
the storage device is a non-optical storage dfivinft 

2. (currently amended) The process according to claim 1 , wherein the 
tjppef protective film is a second protective film, and further comprising: 

forming a first protective film on the first electrode. 

3. (original) The process according to claim 2, wherein fomiing a first 
protective film on the first electrode further comprises; 

fonning a self-aligned first protective film over the first electrode. 
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4.{currently amended) The procGOG according to c l Qim a, 

A process of making a storage device comprising: 

forming a first electrode over a substrate; 

forming a ferroelectric polymer structure over the substrate; 

forming a first protective film over the ferroelectric polymer structure; and 

forming a second electrode over the first protective film; 

forming a second protective film over the first electrode, wherein forming a 

fifst secon d protective film en over the first electroder4w#>eF comprises: 

forming a damascene structure in the substrate from the first electrode 

and the ftfst second protective film by a process selected from mechanical 

polishing, chemical-mechanical polishing, chemical etchback, and combinations 
thereof. 



5. (original) The process according to claim 2, wherein the first protective 
film and the second protective film are formed by atomic layer chemical vapor 
deposition of materials selected from metals, refractory metals, their alloys, their 
nitrides, oxides, and carbides, and combinations thereof. 
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6. (cu rrently amended) The prooooo aooording to olaim 1 , 
A process of making a storage device comprising: 
forming a first electrode over a substrate; 
forming a ferroelectric polymer structure over the substrate; 
forming a protective film over the ferroelectric polymer structure; and 
forming a second electrode over the protective film, wherein forming a 
ferroelectric polymer structure further comprises: 

forming a first ferroelectric polymer layer over the substrate; 

forming a spin-on ferroelectric polymer layer over the first ferroelectric 
polymer layer; and 

forming a second ferroelectric polymer layer over the spin-on ferroelectric 
polymer layer. 
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7.(original) The process according to claim 1 , wherein forming a 
ferroelectric polymer structure further comprises: 

Langmuir-BIodgett depositing a first crystalline ferroelectric polymer layer 
over the substrate; 

forming a spin-on ferroelectric polymer layer over the first ferroelectric 
polymer layer, wherein the spin-on ferroelectric polymer layer is selected from 
polyvinyl and polyethylene fluorides, polyvinyl and polyethylene chlorides, 
polyacrylonltriles, polyamides, copolymers thereof, and combinations thereof; 

Langmuir-BIodgett depositing a second crystalline ferroelectric polymer 
layer over the spin-on polymer layer; and 

wherein the first and second crystalline ferroelectric polymer layers are 
selected from polyvinyl and polyethylene fluorides, polyvinyl and polyethylene 
chlorides, polyacrylonltriles, polyamides, copolymers thereof, and combinations 
thereof. 



8.(original) The process according to claim 2. wherein forming the first 
and second protective films are accomplished by atomic layer chemical vapor 
deposition of a composition selected from titanium metal, titanium metal alloys, at 
least one titanium nitride, at least one titanium carbide, at least one titanium 
oxide, and combinations thereof. 
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9. (original) The process according to claim 1 , wherein forming a first 
electrode is carried out by chemical vapor deposition, and forming a second 
electrode is carried out by physical vapor deposition. 

10. (original) The process according to claim 1 , wherein forming a 

ferroelectric polymer structure over the substrate further comprises: 

Langmuir-Blodgett depositing a single, crystalline ferroelectric polymer 
layer over the substrate. 

1 1 .(currently amended) A memory art i cl e comprising: 

a first electrode disposed oh over a substrate; 

a ferroelectric polymer structure disposed over the substrate; 

an upper a protective film disposed over the ferroelectric polymer 
structure; and 

a second electrode disposed above and on over the oooond protective 
f i I m . wherein the memory is a non-optical memorv . 

1 2. (currently amended) The memory art i cl e according to claim 1 1 , 
wherein the upper protective film is a second protective film, and further 
comprising: 

a first protective film disposed on the first electrode. 
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13. (currently amended) Tho momory art i cio according to claim 1 4^ 

A memory comprising: 

a first electrode disposed over a substrate; 

a ferroelectric polymer structure disposed over the substrate; 

a protective film disposed over the ferroelectric polymer structure; and 

a second electrode disposed over the protective film, wherein the 
ferroelectric polymer structure fwrthef comprises: 

a first crystalline ferroelectric polymer layer disposed over the substrate; 

a spin-on ferroelectric polymer layer disposed over the first crystalline 
ferroelectric polymer layer; and 

a second crystalline ferroelectric polymer layer disposed over the spin-on 
polymer layer. 
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14. (currently amended) The memory art i cle according to claim 1 1 , 
wherein the ferroelectric polymer structure further comprises: 

a first crystalline ferroelectric polymer layer disposed over the substrate, 
wherein the first crystalline ferroelectric polymer layer has a thickness in a range 
from about 5 A to about 45 A; 

a spin-on ferroelectric polymer layer disposed over the first crystalline 
ferroelectric polymer layer, wherein the spin-on ferroelectric polymer layer has a 
thickness in a range from about 500 A to about 2.000 A; and 

a second crystalline ferroelectric polymer layer disposed over the spin-on 
polymer layer, wherein the second crystalline ferroelectric polymer layer has a 
thickness in a range from about 5 A to about 45 A. 

1 5. (currently amended) The memory art i cl e according to claim 1 3, 
wherein the spin-on ferroelectric polymer layer and the crystalline ferroelectric 
polymer layers are made of the same composition. 
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1 6.(currently amended) The memory sfHete according to claim 1 1 , 
wherein the ferroelectric polymer structure further comprises: 

a first crystalline ferroelectric polymer layer disposed over the substrate; 

a spin-on polymer layer disposed over the first crystalline ferroelectric 
polymer layer; 

a second crystalline ferroelectric polymer layer disposed over the spin-on 
polymer layer; and 

wherein crystallinlty of the first and second crystalline ferroelectric polymer 
layers is in a range from about one-third to greater than about one-half. 

1 7. (currently amended) The memory artide according to claim 1 1 , 
wherein the ferroelectric polymer structure further comprises: 

a single, crystalline ferroelectric polymer layer disposed over the 
substrate, wherein the single, crystalline ferroelectric polymer layer has a 
thickness in a range from about 100 A to about 2,000 A. 

1 8. (currently amended) The memory art i cle according to claim 1 1 , 
wherein the ferroelectric polymer structure further comprises a polymer selected 
from polyvinyl and polyethylene fluorides, polyvinyl and polyethylene chlorides, 
polyacrylonitriles, polyamides, copolymers thereof, and combinations thereof. 

Claims 1 9 and 20 (cancelled) 
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21 .(original) A cross-point matrix polymer memory structure comprising: 
a first aluminum or copper electrode disposed on a substrate; 
a first refractory metal nitride or oxide protective film disposed above and 
on the first electrode; 

a ferroelectric polymer structure disposed over the substrate and the first 
protective film; 

a second refractory metal nitride or oxide protective film disposed over the 
ferroelectric polymer structure; and 

a second aluminum or copper electrode disposed above and on the 
second refractory metal nitride protective film. 
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22. (original) The cross-point matrix polymer memory structure according 
to claim 21 , wherein the ferroelectric polymer structure further comprises: 

a first crystalline ferroelectric polymer layer disposed over the substrate, 
wherein the first crystalline ferroelectric polymer layer has a thickness in a range 
from about 5 A to about 45 A; 

a spin-on ferroelectric polymer layer disposed over the first crystalline 
ferroelectric polymer layer, wherein the spin-on ferroelectric polymer layer has a 
thicl<ness in a range from about 500 A to about 2,000 A; 

a second crystalline ferroelectric polymer layer disposed over the spin-on 
polymer layer, wherein the second crystalline ferroelectric polymer layer has a 
thickness in a range from about 5 A to about 45 A; and 

wherein crystallinity of the first and second crystalline ferroelectric polymer 
layers is in a range from about one-third to greater than about one-half. 



23.{original) The cross-point matrix polymer memory structure according 
to claim 21 , wherein the ferroelectric polymer structure further comprises: 

a crystalline ferroelectric polymer layer disposed above and on the first 
refractory metal nitride or oxide protective film, and below and on the second 
refractory metal nitride or oxide protective film, wherein the crystalline 
ferroelectric polymer layer has a thickness in a range from about 1 00 A to about 
2,000 A; and 

wherein the second refractory metal nitride or oxide protective film is 
disposed above and on the crystalline ferroelectric polymer layer. 
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24. (original) The cross-point matrix polymer memory structure according 
to claim 21 , wherein the ferroelectric polymer structure further comprises a 
polymer selected from (CH,-CF,)„. (CHF-CFJ,, (CF,-CFJ„, a-, p., y-. and 5- 
phases thereof, (CH3-CF,),-(CHF-CF,L copolymer, a-, p.. y-. and S-phases of 
(CH2-CF2)„-(CHF-CF2)^ copolymer, and combinations thereof. 



25.(original) The cross-point matrix polymer memory structure according 
to claim 21 , wherein the ferroelectric polymer structure further comprises a 
copolymer selected from a-. 3-, y-, and 5-phases of (CH,-CF,X-(CHF-CFJ„ 
copolymer, wherein n and m equal 1 , and wherein n Is in a fraction range from 
about 0.6 to about 0.9. 



26. (original) The cross-point matrix polymer memory structure according 
to claim 21 , wherein the ferroelectric polymer structure further comprises p-phase 
(CHj-CF,)^ in (CH^-CFJ„-(CHF-CFJ„ copolymer, wherein n and m equal 1 , and 
wherein n is in a fraction range from about 0.7 to about 0.8. 
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27.(currently amended) A momory system comprising: 

a aubatratc d i uposod on q phyo i cal intorfaoo for q host; 

a portable wireless commu nication dfivjce com prising a non-opttcal 

'^^^^^ Qrtio l o diopoacd on the oubat r aie . the non-opticai memory afttete 

comprising: 

a first electrode disposed on a substrate; 

a f i rct protcot i vQ film dispocod above and on the firct o l octrodG; 

a ferroelectric polvmer structure disposed over tt=K>oubotrato and 
the firot protoctivc f i lm thefirstelectrode- 



a SBeef^ protective film disposed over the FEP ferroelectric oolvmer 
structure; and 

a second electrode disposed above and on over the oooond protective 

filmj 

a signal- wt e rfaoo for oommuniootion from tho memory art i olo to tho hoot; 

aftd 

a hos t. 



28.(currently amended) The memory system according to claim 27, 
wherein the non-optical memory further cn m orises a r^hvsical interface and 
wherein the physical interface is configured to a host interface that is eeteeted 
ffoffl a PCMCIA card interface, a compact flash card interface, a memory stick- 
type card Interface, a desktop personal computer expansion slot interface, end or 
a removable medium interface. 
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29. (currently amended) The memory system according to claim 27, 
wherein the ferroelectric polymer structure comprises: 

a first crystalline ferroelectric polymer layer disposed over the substrate; 
a spin-on ferroelectric polymer layer disposed over the first crystalline 
ferroelectric polymer layer; and 

a second crystalline ferroelectric polymer layer disposed over the spin-on 
ferroelectric polymer layer. 

30. (currently amended) The memory art i cl e according to claim 1 1 , 
wherein the ferroelectric polymer structure comprises a spin-on polymer layer 
disposed over the substrate. 

31 .(newly added) The system of claim 27, further comprising another 
protective film between the first electrode and the ferroelectric polymer structure. 

32. (newly added) The system of claim 27, wherein the portable wireless 
communication device is a wireless personal data assistant (PDA) or cellular 
telephone. 
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33. (newly added) An apparatus, comprising: 
a first electrode; 

a non-optical ferroelectric polymer memory structure; and 
a first protective layer between the first electrode and the non-optical 
ferroelectric polymer memory structure. 



34. (newly added) The memory of claim 33, wherein the first electrode 
comprises aluminum or copper. 



35. (newly added) The memory of claim 33, further comprising: 

a second electrode comprising aluminum or copper; and 

a second protective layer between the between the first electrode and the 

non-optical ferroelectric polymer memory structure, wherein the second electrode 

comprises titanium and nitride. 



36.(newly added) The memory of claim 33, further comprising a 
damascene structure comprising the first electrode and the protective layer. 



37.(newly added) The memory of claim 35, wherein the non-optical 
ferroelectric polymer memory structure comprises: 

a first polymer layer coupled to the first protective layer; 

a second polymer layer coupled to the first polymer layer; and 

a third polymer layer coupled to the second polymer layer. 
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38. (newly added) The memory of claim 33, wherein the non-optical 
ferroelectric polymer memory structure Is a single, crystalline ferroelectric 
polymer layer having a thickness in a range from about 100 A to about 2,000 A. 



39.{newly added) A memory, comprising: 

a damascene structure comprising an electrode; and 

a ferroelectric polymer structure formed over the damascene structure. 



40. (newly added) The memory of claim 39, wherein the ferroelectric 
polymer structure comprises: 

a first polymer layer coupled to the damascene structure; 
a second polymer layer coupled to the first polymer layer; and 
a third polymer layer coupled to the second polymer layer. 



41 .(newly added) The memory of claim 39, wherein the damascene 
structure further comprises a protective layer, wherein the protective layer is 
between the electrode and the ferroelectric polymer structure. 



16 



flUG-12-2003 13=45 FROM INTEL LEGPlL & FINANCE TO 915036843245 



P. 18/24 



PATENT APPLICATION 
042390.P10047 

42. (newly added) The memory of claim 41 , wherein the protective layer 
comprises titanium or nitride, the electrode comprises aluminum or copper, and 
the ferroelectric polymer structure includes a polymer layer selected from 
polyvinyl and polyethylene fluorides, polyvinyl and polyethylene chlorides, 
polyacrylonitriles, polyamldes, copolymers thereof, or combinations thereof. 



43.(newly added) A method, comprising: 

forming a first crystalline ferroelectric polymer layer over a substrate; 
forming a spin-on ferroelectric polymer layer over the first crystalline 
ferroelectric polymer layer; and 

forming a second crystalline ferroelectric polymer layer over the spin-on 
polymer layer. 



44. (newly added) The method of claim 43, wherein forming the first 
crystalline ferroelectric polymer layer comprises Langmuir-Blodgett depositing 
the first crystalline ferroelectric polymer layer over the substrate and wherein 
forming a second crystalline ferroelectric polymer layer comprises Langmuir- 
Blodgett depositing the second crystalline ferroelectric polymer layer over the 
spin-on polymer layer. 
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45.(newly added) The method of claim 43, further comprising: forming a 
damascene structure coupled to the first crystalline ferroelectric polymer layer, 
wherein the damascene structure comprises an electrode coupled to the first 
crystalline ferroelectric polymer layer. 



46.(newly added) The method of claim 43, further comprising: forming a 
protective layer coupled to the first crystalline ferroelectric polymer layer, wherein 
the protective layer is formed by atomic layer chemical vapor deposition of 
materials selected from metals, refractory metals, their alloys, their nitrides, 
oxides, and carbides, and combinations thereof. 
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